OPTOELECTRONICS

PHOTOTRANSISTOR OPTOISOLATOR

TIL111
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TOTAL PACKAGE

Storage temperature .............. —55°C to 150°C
Operating temperature ............ —55°C to 100°C
Lead temperature

(soldering, 10seC) ....................... 260°C
Total package power dissipation at 25°C

(LED piusdetector) .................... 260 mw
Derate linearly from25°C ............. .. 3.3 mW/°C

The TIL111 is a phototransistor-type optically coupled
isolator. An infrared emitting diode manufactured from
specially grown gallium arsenide is selectively coupled
with an NPN silicon phototransistor. The device is
supplied in a standard plastic six-pin dual-in-line
package.

® Power supply regulators
m Digital logic inputs

® Microprocessor inputs

® Appliance sensor systems
B Industrial controls

ForwardDCcurrent ...................... 100 mA
Reversevoltage ............................. 3V
Peak forward current

(1 uspulse, 300pps) ..................... 3.0A

Power dissipation 25°C ambient ........... 150 mwW

Derate linearly from25°C ................ 2 mW/°G
OUTPUT TRANSISTOR

Power dissipationat25°C ................. 150 mwW
Derate linearly from 25°C ................ 2mW/C
Voro e 30V
Vo8B0 vt 70V
VG0 et 7V
Collector current (continuous) ............. 100 mA
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PARAMETER

SYMBOL

INDIVIDUAL COMPONENT CHARACTERISTICS

TIL111

MIN. TYP.

MAX.

UNIT

TEST CONDITIONS

INPUT DIODE
Input diode static
reverse current

10

uA

V=3V

Input diode static
forward voltage

Ve

1.2

1.4

l-=16 mA

OUTPUT TRANSISTOR
Collector-base
breakdown voltage

V(anv,cso

70

1c=10 uA, l¢=0, ;=0

Collector-emitter
breakdown voltage

V(EH)G[D

30

le=1mA, 1;=0, I:=0

Emitter-base
breakdown voltage

v(BH\EBO

=10 A, 1.=0, I:=0

Transistor static
forward current
transfer ratio

hre

100 300

Vee=5V, l;=10mA, |,=0

_TRANSFER CHARACTERISTIC

fiL111

saturation voltage

PARAMETER SYMBOL UNIT TEST CONDITIONS
MIN. TYP. MAX.
Phototransistor
On-state operation leon 2 7 mA V=04V, :=16 mA, [,=0
collector Photodiode
current | = = =
operation leion, 7 20 uA V=04V, ;=16 mA, ;=0
Off.state Phototrjanmslor 1 50 V=10V, 1,=0, ,=0
collector operation leion nA
current i
Photodiode len 0.1 20 Vee=10V, =0, |.=0
operation
Collector-emitter oz 0.25 0.4 v l.=2 mA, |:-=16 mA, [,=0

PARAMETER

SYMBOL

TEST CONDITIONS

MIN.  TYP.  MAX.
Rise time Phototransistor b
: 5 10 us Vee=10V, lgay=2 MA, R, - 100 @
Fall time operation t
Rise time Photodiode L
A 1 S Vee=10V, lgon=20 uA, R - 1 k()
Fall ime operation t # “ s HA T

TIL111

PARAMETER SYMBOL UNIT TEST CONDITIONS
MIN. TYP. MAX.
Input-to-output internal resistance Fio 10" 0 Viee=%15kV
Input-to-output capacitance Co 1 1.3 pF V.ou=0, f=1 MHz, See Note 6
Isolation voltage 7500 VAC-PEAK lo=1 uA, 1 minute
5300 VAC-RMS o<1 pA, 1 minute
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Fig. 5. CTR vs. RBE (Unsaturated)

IF — (mA} C1679
1686
. Fig. 2. Normalized CTR vs.
Fig. 1. Forward Voltage vs. Forward Current
Current
1.2 T T 20
— [ W=ty 7
J g IF =8SmA— | 8 VeE =5 V
‘I‘—: s |F=20mA\\\ 1 CE =
=l 10
ol5 B 14
N : ) L o= _ 2 A A vee=.4v
x e V F /
L 08 77 = 10
© Va4 * 4
2 4 < 8 A
N /S /|
2 o8|/ ] 6 7
s v s /]
ol v
* ol P *
0.4 o # j
-75 =50 -256 0 25 +50 +75+100+125 01 2 3 4 5 6 7 8 910 N
Ta — (°C} C1680 Ip - {mA) C1243
Fig. 3. Normalized CTR vs. Fig. 4. Collector Current vs.
Temperature Forward Current
1.0 — 1.00
-
T W 2 - "3 090 il —
§ LA wl E ) // Vee = b'av
& 2 0.80 <l g 0.80 ‘
£ ¢ s Vot 50 £ ool Y
O E 0.70 '( | ) E 0.70 JASN IF = 20mA
29 gs0 A (F = 20mA 2 ye0 f L] IF Z lomA
o IF = 10mA / [ 17 1IF = 5mA
) o« |
5 0850 / IF = 5mA 5 050 / ,‘
8 0.40 I / a 0.40 R |
N
S o 1 3 0.30 /
E 0.20 I = 0.20 I
2 o010 S o10
z v i S o
0 H 0 _L i
10K 100K ™M 10K 100K ™
Rese — BASE RESISTANCE — () Ree — BASE RESISTANCE — ()
C1681 C1682

Fig. 6. CTR vs. RBE (Saturated)
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Fig. 7. Normalized To vs. RBE
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Fig. 8. Normalized T,, vs. RBE
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Fig. 9. Switching Time
vs. IC
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